Objective: To examine the epidemiologic data of closed medical claims from Taiwanese civil courts against obstetric departments and identify high-risk diseases. Design: A retrospective descriptive study. Setting/study participants: The verdicts from the national database of the Taiwan judicial system that pertained to obstetric departments were reviewed. Between 2003 and 2012, a total of 79 closed medical claims were included. Main outcome measures: The epidemiologic data of litigations including the results of adjudication and the disease and outcome of the alleged injury. Results: A majority of the disputes (65.9%) were fetus-related. Four disease categories accounted for 78.5% of all claims including (i) perinatal maternal complications (25.3%); (ii) errors in antenatal screening or ultrasound diagnoses (21.5%); (iii) fetal hypoxemic-ischemia encephalopathy (16.5%); and (iv) brachial plexus injury (15.2%). Six cases (7.6%) resulted in an indemnity payment with a mean amount of $109 205. Fifty-one cases (64.6%) were closed in the district court. The mean incident-to-litigation closure time was 52.9 ± 29.3 months. All cases with indemnity payments were deemed negligent or were at least determined to be controversial by a medical appraisal, while all defendants whose care was judged as appropriate by a medical appraisal won their lawsuits. Conclusions: Almost 93% of clinicians win their cases but spend 4.5 years waiting for final adjudication. The court ruled against the clinician only if there was no appropriate response during a complication or if there was no follow-up or further testing for potential critical diseases.
Introduction
Medical malpractice litigation is a growing issue in both Western countries [1] and in Taiwan [2] . Obstetric departments have been shown to be at particularly high risk for malpractice claims [2] [3] [4] [5] . The risk of being sued and the liability crisis may create stress among physicians [4] and may lead to alterations in defensive medicine [3] . The association between medical errors and the alteration of treatment patterns was observed [6, 7] . In a Western survey [8] , 18 .1% of 9006 respondents reported decreasing the number of highrisk obstetric patients, and 5.0% stopped practicing obstetrics altogether. Eventually, this trend may result in a lack of specialists or facilities to provide adequate medical care [9] .
In addition to understanding the prevalence of liability risk, it is also important to identify the disputes and medical errors resulting in lawsuits by performing closed-claims analysis [10] , which could provide information for improving clinical practice as well as for risk management to avoid preventable medico-legal risk [11] . Western obstetric societies have decreased the incidence rate and costs related to medical malpractice after instituting safety measures derived from closed medical claims [12] . However, there were limited studies focused on obstetrics litigation to provide detailed variables and further discussion on the major disputes that resulted in litigation in Taiwan. It is difficult to apply the Western findings due to variations in the medical and legal systems. Lacking the systemic review of litigation, clinicians could not understand how the litigation resolved or how to decrease medico-legal risk.
Using a national judicial database in Taiwan for the period 2003-12, this study aims to (i) provide a non-Western analysis of obstetric-related closed litigation including demographic and high-risk disease data; and (ii) perform a case analysis of closed litigation to identify the major disputes that elicit lawsuits. With this information, obstetric clinicians can identify high-risk situations and understand the primary reasons why physicians are sued, thus potentially reducing liability risk.
Materials and methods

Study design
We conducted a retrospective study to review Taiwanese civil court verdicts pertaining to obstetric departments from 2003 to 2012. The verdicts were analyzed by using the content analytic method. The study was approved by our hospital's Institutional Review Board.
Study setting and population
The electronic, de-identified public database was obtained from 'The Judicial Yuan of the Republic of China Law and Regulation Retrieving System'. The database covers all civil litigation verdicts since 2000 and includes those from District Courts, High Courts and Supreme Courts. The compensation basis for malpractice in the Taiwan civil law system is called 'damages'. Therefore, first, we searched the verdicts of District Courts from January 2003 through January 2012 by using the keywords 'damages' and 'physician'. Second, co-authors examined the abstracted verdicts involving obstetric department. Some of the diseases were possibly managed by gynecologist, but the litigations were categorized as obstetric department-related if the plaintiff were pregnant. Third, we traced those cases in the database for the High Courts and the Supreme Court to identify the appeals process. The trials closed before June 2013 were selected as 'closed medical litigation', and the final study cases consisted of closed medical litigation against obstetric departments. Exclusion criteria involved cases dismissed on violations of statutes of limitation.
Outcome measures
The verdict data contained a brief presentation of the alleged injury, primary dispute and the positions advocated by both defendant and plaintiff. Results and summarized testimony of medical appraisals were also present. Based on the court verdicts, data collected included the disease and outcome of the patients, court rendered final judgments, results of adjudication and medical appraisals, indemnity claimed and indemnity paid (if any), length of time from incident to close of litigation and the time interval between each trial. The results of the medical appraisals were primarily categorized as 'appropriate' (acts in accordance with the consensus for standard care), 'negligent' (care not conforming to standard care) or 'controversial', which means that the medical care was partially improper but not to the degree of negligent care, or there was a discrepancy between appraisal results. Indemnity claimed was categorized into non-economic loss (consolation payments for pain and suffering) and economic loss, including interment fees, medical expenses and wage loss. The litigation results in either an indemnity payment or the claims are dismissed without payment.
The alleged injuries were separated according to maternal damage or fetal damage. The outcomes of maternal injuries were categorized into three types including death, hysterectomy and other. Outcomes categorized as other included poor surgical wound healing or infection, post-operative complications, delayed or repeated surgeries and simply non-economic loss. The outcomes for fetal injuries were categorized into four groups including death; grave injury (serious chronic neurologic injuries); disability related to limb loss, limb dysfunction or congenital disease inducing dysfunction; and abortion [ preterm labor, intra-uterine fetal death (IUFD)], or abortion of fetus after 20 weeks gestational age).
The disputes for fetal-related litigation were categorized into five types including undiagnosed fetal congenital anomaly, brachial plexus injury, hypoxemia-ischemia encephalopathy (HIE) due to meconium aspiration syndrome (MAS) or dystocia, abortion or IUFD, and other. The disputes for maternal-related litigation were categorized into three types according to gestational age, including prenatal and perinatal complications as well as post-operative complications. According to the World Health Organization (WHO) definition, the perinatal period commences at 154 days of gestation and ends 7 completed days after birth.
Data analysis
Descriptive statistics were used to evaluate the data. Data were presented as an average ± standard deviation or median ± inter-quartile range and percentage. The indemnity amount was presented using US Dollars with an exchange rate of 30:1 to New Taiwan Dollars (NTD).
Results
From 2003 to 2012, there were a total of 715 closed medical litigations extracted from the database. After reviewing and excluding one case for violations of statutes of limitation, the remaining 79 closed obstetric-related litigations were included as the study group. Only six cases (7.6%) resulted in an indemnity payment with a mean amount of $109 205. There was a total of 89 obstetric physician involved in litigation.
The basic demographic data are shown in Table 1 . A majority of the disputes (65.9%) were fetal-related. Most cases came from regional hospitals (43.2%) and clinics (34.6%). The mean incident-to-close time was 52.9 ± 29.3 months. During trial, 98.7% of cases were sent out for a medical appraisal and most cases (88.5%) were deemed to be appropriately managed.
Diseases in fetal-and maternal-related litigation are shown in Tables 2 and 3 . The top four disease categories accounted for 78.5% of all claims and were categorized by (i) perinatal maternal complications (25.3%); (ii) errors or omissions in antenatal screening or ultrasound diagnosis (21.5%) (iii); fetus HIE (16.5%); and (iv) brachial plexus injury (15.2%). Of the fetal-related litigations, undiagnosed fetal congenital anomaly accounted for the single most frequent dispute (32.7%) and 58.8% of those involved limb deficiencies. As for the maternal damage, perinatal complications (64.5%) account for the most common conditions but consisted of a variety of diseases. Among them, thromboembolism (35%) and post-partum hemorrhage (PPH) (25%) made up 60% of these cases.
The indemnity claimed in relation to patient outcome was listed in Table 4 . The most common injury presented in our study, 28 claims (35.4%), resulted from permanent disability due to congenital abnormalities (20.2%) or brachial plexus injury (15.2%). A total of 24 claims (30.3%) involved maternal or fetal deaths. Among them, two claims involved the deaths of both mother and fetus due to thromboembolism and abdomen aorta aneurysm (AAA) rupture. Among the 14 maternal deaths, thromboembolism was the most common disease with six cases (42.9%), and hepatitis and PPH account for two cases (14.3%) each. Ten fetuses expired after delivery due to MAS (40%), uterine rupture (10%), placenta abruption (10%), cord prolapse (10%), thromboembolism (10%), AAA rupture (10%) and severe alpha thalassemia (10%). Thirteen (16.5%) fetuses suffered from chronic grave neurological diseases primarily related to MAS (6 cases, 46.2%) and shoulder dystocia (2 cases, 15.4%). The other five cases with grave outcomes were due to thromboembolism, cytomegalovirus infection, hypoglycemia, coagulopathy and respiratory distress syndrome.
Overall, the average amount of indemnity claimed was 207 816 dollars, ∼2.5 times of annual income of an obstetric physician in the author's medical facility. Indemnity claimed were over 5 00 000 dollars in 8 cases (10.1%), 2 50 000-5 00 000 dollars in 12 cases (15.2%) and 1 00 000-2 50 000 dollars in 36 cases (45.6%). There was a significant variation in amounts of indemnity claimed, ranging from 20 000 to 834 161 dollars.
In Table 5 , we summarize the medical errors and list the indemnity amounts paid in cases where the physicians were found liable. Five of six cases (83.3%) with indemnity payments were related to maternal injuries. All cases involving fetal death or abortion won the trial. Only one case (16.7%) that involved permanent fetal disability due to undiagnosed congenital anomaly resulted in an indemnity payment (40 000 dollars). On average, non-economic losses accounted for 89.9% of indemnity paid and the indemnity payments were 45.3% of the indemnity claimed.
Discussion
During pregnancy, most families expect to give birth to a healthy baby and it can be frustrating when that expectation is not fulfilled and the shift in emotions was easily leads to malpractice claims. Although 91.1% of the verdicts were in favor of clinicians, the lengthy time required to resolve malpractice claims causes emotional stress. Literature [13] found that physician spent averagely 50.7 months with an unresolved malpractice claim, while claims took defendants even more time (52.9 months) in our study. Additionally, although the mean amount of compensation was only 109 205 dollars, there were huge variations because nearly 90% of compensation consisted of non-economic losses that were determined by the subjective perception of the judge. Accompanied with the high mean indemnity claimed (over 200 000 dollars), the uncertainty of monetary paid estimate may pose more stress on clinicians. Because defending claims in court involves a significant amount of time, physicians tend to avoid defending claims by settling out of Data are presented as number of cases and the amount of indemnity claimed. The amount of indemnity claimed are presented with the median units (1 unit = 1000 US dollars) ± inter-quartile range if there were more than two cases. court. If defendants simply pay to settle disputes, it could encourage patients to demand compensation regardless of medical error. Furthermore, the details of claims would no longer be disclosed and the opportunity for clinical improvement based on case reviews would disappear. Compared with suffering through the litigation process or monetary losses in settling cases, a better strategy would be to prevent future litigation based on information derived from closed-claim analysis. After implementation of a redesigned patient safety process based on the information received from prior closed claims, studies showed improved perinatal outcomes with a lower primary CS rate [14] , reduced rates of litigation [14, 15] as well as decreased average compensation payments [15, 16] . In our study, we performed a 10-year national databank-based closed-claim analysis on obstetric cases. We found that all cases involving indemnity payments were deemed negligent or at least controversial by a medical appraisal, while every defendant whose care was determined to be appropriate by a medical appraisal won the lawsuit. We should understand that the judges do not blame physicians, per se, just because of complications or inadequate diagnoses due to the limitation of clinical care. The court made a judgment against the clinician only if there was no appropriate response during a complication or if there was no adequate follow-up for potential critical diseases. For example, in two cases of PPH, the negligent medical error occurred when the patient suffered from vaginal bleeding and changes in vital signs, but the physicians' response was merely a blood transfusion or fluid resuscitation and failed to carefully re-evaluate the etiology of the bleeding. In summary, these case studies should remind clinicians to perform careful re-evaluation and follow-up studies if the clinical condition changed.
We should also consider cases without indemnity payments to understand the common diseases resulting in lawsuits. Most disputes (25.3%) involved perinatal maternal complications. Of note, diseases of the heart and blood vessels, including hypertensive disorders, were the leading causes of maternal mortality [17] , but these diseases were not involved in our study. In our opinion, the reason for this was that most hypertensive disorders were detected before lethal complications ensued and patients would be informed of possible complications earlier. Comparatively, the characteristics of thromboembolism and hemorrhage are sudden and most patients may not be informed regarding these lethal complications. Once the complication occurred without any prior emotional preparation, the explanations after a tragic outcome sound like excuses. In 2011, the maternal death rate (5.6/10 5 ) and early neonatal death rate (2.1/1000) in Taiwan were lower than the death rates in developed countries [18] , but there was still mortality during pregnancy each year. However, in the 'Mother's Health Manual', which was edited by the government and issued to every pregnant women, not a word is mentioned about the possibility of these potential lethal complications. Increased public education should be promoted as it is believed to decrease malpractice claims by early inform about the possibility of negative outcomes. Errors or omissions in antenatal screening accounted for 21.5% of all cases. The most typical scenario (12.7%) involved limb deficiencies that were not diagnosed by ultrasound before birth. Given the clear limitations in identifying fetal malformations by early ultrasound [19] , there was only one case resulted in an indemnity payment in our study, who suffered from bilateral congenital above-knee amputation and right hand syndactyly. Because the limitation of ultrasound is well known by obstetrics, why is there still so much litigation on the issue? In our opinion, a knowledge gap between patients and clinicians due to inadequate public education was the key factor. Obstetricians may lack the motivation to educate and emphasize the limitations of ultrasound because parents would search for other opinions if the clinician cannot guarantee a 'normal' fetus by ultrasound. Additionally, although the guidelines [20] strongly discourage the non-medical use of ultrasound for psychosocial purposes, many clinicians still perform ultrasounds at every prenatal visit for the reassurance. These behaviors may falsely increase public confidence that precise prenatal diagnoses are possible, and it is believed that this will create an increase in malpractice disputes.
The third and fourth most common diseases in litigation were fetus HIE (16.5%) and brachial plexus palsy (15.2%). Shoulder dystocia occurred in 48% of these cases. Most plaintiffs accused the physician of failing to perform a timely CS or an error in birth weight estimation. However, the best fetal weight prediction can yield errors as high as ±15% [20] , and it is unreasonable to perform elective CS for the 97% of non-diabetic pregnant women with fetal macrosomia [21] . In fact, most cases of brachial plexus palsy occur in women with infants <4500 g who are not diabetic and have no other identifiable risk factors [22] . Similarly, shoulder dystocia occurred most commonly in patients without identified risk factors [23] . Because these complications cannot be reliably predicted, the only preventive measure is to suggest early CS delivery. Based on 2013 government statistics, the CS delivery rate in Taiwan was 36.36%, which is far more than the ideal CS rate (15%) stated by the WHO. Although the elevated CS rate was multi-factorial, increased liability pressure may have partially contributed to this outcome. However, CS delivery is still a major surgery and complications such as infection, adhesion and pain can occur. Clinicians should be aware of the fact that none of the cases in this study resulted in indemnity payments because of the unpredictable nature of these complications [22, 23] . Understanding this information can assist clinicians in avoiding unnecessary CS deliveries resulting from a fear of malpractice litigation.
Obstetricians without malpractice might still face litigation when a complication occurs. Instead of blaming the judicial system or changing clinical practices due to liability risk, periodically examining medical errors resulting in malpractice claims is believed to be more effective and can start immediately. To reduce medical-legal risk, an applicable standard of obstetric care to avoid negligence should go along with better communication with pregnant women [24] . For the public, more specific education programs should be offered, especially regarding the possibility of obstetric complications and the limitations of prenatal ultrasounds. It is also necessary for medical societies to develop practical patient safety guidelines meeting accepted standards for achieving improvements in the quality of care [25] [26] [27] [28] , which may mitigate legal risk by promoting patient safety.
Limitations
Our study design has several possible limitations that are noteworthy. First, we analyzed data from verdicts, not actual medical charts, so the detailed demographic factors of pregnant women including age, body weight, past history and any underlying history were not readily available, limiting a more precise clinical picture.
Second, although the data were analyzed based on a 10-year period from the national databank, the number of cases is still limiting. We attempted to analyze factors that may be associated with indemnity payments, but the P-value was not statistically significant due to the limited number of cases.
Finally, due to the lack of data regarding settlements, the calculated annual risk of malpractice litigation (0.41% per year) could be under-estimated. Further malpractice studies on cases closed as a result of settlement should be investigated.
Closed medical litigations against obstetric departments in Taiwan • Risk Management
Conclusion
Through analysis of the national closed malpractice claims database over a 10-year period, ∼91% of physicians win their lawsuits but spend 52.9 ± 29.3 months waiting for final adjudication. Verdicts were in favor of all defendants that received appropriate results by medical appraisals. Six cases with indemnity payments were deemed negligent or equivocally negligent by medical appraisals with the mean indemnity payment of $109 205. Four types of disputes accounted for 78.5% of all claims and were categorized as (i) perinatal maternal complications (25.3%); (ii) errors or omissions in antenatal screening or ultrasound diagnosis (21.5%); (iii) fetus HIE (16.5%); and (iv) brachial plexus injury (15.2%). Closed-claim analysis can use previous experience to help clinicians understand the medical errors and diseases that lead to malpractice lawsuits, which can be used for risk management and may prevent subsequent litigation.
